ABSTRACT: In order to study high and low temperature performance of SBS modified asphalt binder with fasir, the softening point test, DSR, ductility test and BBR were tested to detect the changes in its high and low temperature properties according to laboratory tests. Test results showed that softening point and Fail Temperature values of SBS modified asphalt binder with fasir are increased, high temperature performance is greatly improved; but fasir can also reduce its low-temperature cracking resistance. We suggest the reasonable content of fasir is 3% of the total bituminous mixture quality. KEYWORD: Warm additive; Modified asphalt; High and low temperature performance 4th International Conference on Mechanical Materials and Manufacturing Engineering (MMME 2016) 
INTRODUCTION
Warm mix bituminous pavement technology is an emerging road construction technology which is proposed firstly at the 2000 International Asphalt Conference on European. Then many countries began to aggressively research on warm mix asphalt. In 2002, the United States introduced warm mix asphalt technology. In March 2008, NCHRP has begun to research on warm mix asphalt construction performance and emissions and road performance (Project 09247), it is completed in September 2011 [1] .
Our country began to pay an attention to the Warm mix asphalt pavement technology in 2000. In September 2005, our country built the first bituminous pavement using warm mix technology. The properties of Warm mix asphalt mixture can not only meet the needs of the technical requirements, but also Reduces fuel consumption and emissions of asphalt smoke, environmental pollution and damage to the health of construction workers and other advantages [2] .
MATERIAL AND RESEARCH METHOD

Materials
(1)The experiment used SBS modified asphalt. Table 1 shows the performance of the SBS modified bitumen, tested in accordance with ASTM (2)warm mix additive: Fasir is a new warm mix additive, it is usually white solid particles. In the use of the process it can be directly incorporated into the hot bitumen, it will be completely soluble in hot asphalt after simple mixing, and it can effectively reduce the viscosity of asphalt.
Research Methods
(1)Softening point test: Softening point gives an index to the high temperature properties of asphalt, high softening point indicates asphalt' equiviscous temperature is high, which means that the asphalt' high temperature stability is good [3] .
(2)DSR test: To give an index to the hightemperature performance of SBS modified bitumen with fasir, a TA-AR1500 EX model DSR was used to conduct temperature sweep experiments with various samples prepared at moderate temperatures of 25℃ to 80℃. The rutting factor, G*/sinδ was calculated by DSR computer and liner regression models were then developed between the logarithm of rutting factor and temperature. The failure temperatures, which correspond to the temperatures when rutting factor are equal to 1.0KPa, were educed from the linear regression models [4] . The test results show that the higher failure temperature is, the better high-temperature performance of bitumen will be.
(3)Ductility test: Ductility reflects the extensibility of bitumen Tests were conducted using the LYY-7C Asphalt extensometer machine, and the temperatures of tests was 5℃.
(4)BBR tests: Creep tests were conducted according to SHRP specifications using the bending beam rheometer to estimate cryogenic property of the binders at different temperatures (-12℃, -18℃, -24℃). Cryogenic property of SBS modified bitumen with fasir was evaluated by creep stiffness (S) and m-value. The m-value is defined as the gradient of the stiffness in logarithmic function at the 60 th second [5] .
RESULTS AND DISCUSSION
Softening point
Softening point tests were implemented to detect the high-temperature property of SBS modified bitumen with different dosage fasir, the test results are shown in Tab 2. As shown in Tab 2, through the analysis, the following conclusions can be obtained. Softening point generally increases with the increase of application rate of fasir. The addition of 2% of the fasir can significantly improve high temperature properties of SBS modified bitumen by 16%. When fasir dosage gradually increased to 3% and 4%, the increment of SBS modified asphalt binder' softening point is not obvious, an increase of only 3.2% and 2.6%.
Failure temperature
The rutting factor (G*/sinδ) was measured between 25°C and 80°C by each step of 5°C. According to the measured G*/sinδ of the SBS modified bitumen with four kinds of fasir dosage, the law between the logarithms of G*/sinδ and the temperatures can be get. The failure temperature at 1kPa was obtained by Linear fitting which is shown in Table 3 . The Table 3 shows that the failure temperatures of SBS modified asphalt with fasir in it are much bigger than SBS modified asphalt binders with no fasir in it. With the increase of fasir dosage, the failure temperature of SBS modified asphalt binders increases gradually. It reduces the high-temperature performance is getting better. When 2% fasir is added, the failure temperature of SBS modified asphalt rises 16.2%. While the dosage of fasir gradually increased to 3% and 4%, the increment of SBS modified asphalt binder' failure temperatures are not obvious compared with 2% fasir. So, we suggest reasonable content of fasir warm mix agent is 3%.
Ductility test
Ductility tests were used to determine the low temperature performance of SBS modified bitumen with different dosage fasir, the test results are shown in Tab 4. Table 4 shows that the With the increase of Fasir volume, the ductility of SBS modified bitumen increases gradually, but the test results are lower than that of SBS modified bitumen without fasir. The results show adding Fasir into SBS modified bitumen is detrimental to SBS modified bitumen's ductility.
BBR tests
The low-temperature performance of SBS modified bitumen with fasir was detected by BBR tests Test temperature was -12℃, -18℃ and -24℃.The creep stiffness (S) and creep rate (m-value) of each binder were mensurate through the BBR test and the test results are shown in Table 5 . From Table 5 , it can be seen that With the increase of Fasir volume, the stiffness of SBS modified bitumen enlarges gradually, that means the low temperature behavior of SBS modified bitumen is getting worse. The stiffness of the SBS modified bitumen with fasir slightly decreases at temperature -12℃ and -18℃ when the application rate is no more than 4%, but the stiffness of SBS modified bitumen increases at different temperatures and application rates. That is to say there is an interaction effect of the application rate and temperature on the stiffness of the SBS modified bitumen.
CONCLUSIONS
(1)By analyzing the softening point and fail temperature values of SBS modified asphalt binders with different dosage of Fasir, it can be seen that fasir can significantly improve high temperature properties of SBS modified bitumen.
(2)From ductility, creep stiffness and m-value, it showed that the low temperature performance of SBS modified bitumen with fasir will be reduced, but it still can meet the specifications. Considering the high and low temperature properties of SBS modified bitumen with fasir, we recommend the appropriate dosage of Fasir is 3%.
